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APPARATUS AND METHOD OF SENSING
LEAKAGE OF CHEMICAL LIQUID

CROSS-REFERENCE TO RELATED
APPLICATION

This application 1s based on and claims priority from

Korean Patent Application No. 10-2007-0099922, filed on
Oct. 4, 2007, 1n the Korean Intellectual Property Office, the
disclosure of which 1s incorporated herein 1n its entirety by
reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an apparatus and method of
sensing leakage of chemical liqud, and more particularly to
an apparatus and method of sensing leakage of chemical
liquid, which can sense the leakage of chemical liquid using
a flow meter not only 1n a standby step but also during the
proceeding of a process.

2. Description of the Prior Art

Recently, image display devices, such as a liqud crystal
display (LCD), a plasma display panel (PDP), and the like,
have beenrapidly replacing a conventional CRT. Such display
devices use a substrate commonly called a flat panel display
(FPD).

In order to manufacture a flat panel display, many pro-
cesses, such as a substrate manufacturing process, a cell
manufacturing process, a module manufacturing process, and
the like, should be performed. Particularly, in order to form
various kinds of patterns on a substrate in the substrate manu-
facturing process, a photolithography technology is typically
used, starting from a cleaning process.

The photolithography technology includes coating photo-
resist on a layer material formed on the substrate; drying a
photoresist solvent in order to volatilize the photoresist sol-
vent; performing a soit baking of the photoresist at a relatively
low temperature; putting a photomask on the photoresist and
then exposing the photoresist layer in accordance with a
pattern formed on the photomask; developing the exposed
photoresist layer; performing a hard baking of the developed
photoresist at a relatively high temperature; and patterning
the layer material exposed through the photoresist layer.

On the other hand, 1n many processes including the photo-
resist coating process, various kinds of chemical liquids are
dispensed onto the substrate using a slit nozzle and so on.
Accordingly, 1t 1s very important to sense and prevent leakage
of chemical liquids which may occur in a valve or a pipe when
the chemical liquids are dispensed.

Conventionally, 1n order to sense the leakage of chemical
liquid, a capacitance type sensor has been used. The capaci-
tance type sensor 1s a non-contact type sensor which uses a
change of capacitance between an object to be detected and
the ground, and outputs a detection signal when an object to
be detected approaches a detection surface of the sensor. If an
object to be detected approaches, the capacitance of the sen-
sor 1s increased as the polarization thereof 1s increased due to
static 1nduction, while 11 the object becomes apart from the
detection surface of the sensor, the capacitance of the sensor
1s decreased as the polarization thereof 1s decreased. The
capacitance type sensor senses the existence/nonexistence of
the object by detecting the amount of change of the capaci-
tance. Specifically, the capacitance type sensor detects the
object 1n a manner that 11 the object approaches the sensor, the
capacitance of the sensor 1s increased to cause the vibration
breadth of an output voltage of the sensor also to be increased,
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and an output unit of the sensor 1s operated through amplifi-
cation of the vibration breadth of the voltage to detect the
object. By using the capacitance type sensor, not only the
position detection and fixed-position stop control of the
object can be performed but also the existence/nonexistence
and level of the liquid can be detected.

Conventionally, in order to sense the leakage of the chemi-
cal liguid, a flow meter has also been used. The amount of
leakage of the chemical liquid 1s measured using the flow
meter, and 1f the measured amount of leakage exceeds a
predetermined value, the leakage state of the chemical liquid
1s reported to a user.

However, the conventional apparatus for sensing the leak-
age of the chemical liquid has the following problems.

In the case of sensing the leakage of the chemical liquid
using the capacitance type sensor, a small amount of leakage
of the chemical liquid cannot be sensed. In particular, the
leakage of the chemical liquid occurring on a back side of the
substrate cannot be sensed. Accordingly, 1in order to sense
such a small amount of leakage of the chemical liquid, a
separate sensor should be installed.

Also, 1n the case of sensing the leakage of the chemical
liquid using the flow meter, the leakage can be detected only
in a standby step before the whole process 1s performed.
Accordingly, during the proceeding of the process or 1n a state
that dispensing of the chemical liquid 1s interrupted, the leak-
age of the chemical liquid cannot be sensed.

SUMMARY OF THE INVENTION

Accordingly, the present invention has been made to solve
the above-mentioned problems occurring in the prior art, and
an object of the present invention 1s to provide an apparatus
and method of sensing leakage of chemical liquid, which can
sense the leakage of chemical liquid using a flow meter not
only 1n a standby step but also during the proceeding of a
process, so that a loss of a substrate and the inferiority of a
process due to leakage of chemical liquid are prevented and

thus the process elliciency 1s improved.

Additional advantages, objects, and features of the mven-
tion will be set forth 1n part 1in the description which follows
and 1n part will become apparent to those having ordinary
skill 1n the art upon examination of the following or may be
learned from practice of the invention.

In order to accomplish these objects, there 1s provided an
apparatus for sensing leakage of chemical liquid, according to
the present invention, which includes a sensing unit measur-
ing a flow rate of chemical liquid being supplied to a process
chamber; a process control unit judging whether leakage of
the chemical liquid has occurred using the measured tlow rate
of the chemical liquid and generating a control signal; and an
equipment control unit receiving an input of the control signal
and controlling an operation of equipment.

In another aspect of the present invention, there 1s provided
a method of sensing leakage of chemical liquid, which
includes measuring a flow rate of chemical liquid being sup-
plied to a process chamber; judging whether leakage of the
chemical liquid has occurred using the measured flow rate of
the chemical liquid; generating a control signal depending on
whether the leakage of the chemical liquid has occurred; and
receiving an input ol the control signal and controlling an
operation of equipment.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and advantages ol the
present invention will be more apparent from the following
detailed description taken 1n conjunction with the accompa-
nying drawings, 1n which:
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FIG. 1 1s a perspective view schematically illustrating a
typical apparatus for coating chemaical liquid for manufactur-
ing a flat panel device;

FIG. 2 1s a block diagram 1illustrating the configuration of
an apparatus for sensing leakage of chemical liquid according
to an embodiment of the present invention;

FIG. 3 1s a view explaining the judgment of leakage of
chemical liquid during the proceeding of a process using the
apparatus for sensing the leakage of the chemical liquid as
illustrated in FIG. 2;

FI1G. 4 1s a flowchart 1llustrating a method of sensing leak-
age of chemical liquid using an apparatus for sensing leakage
of chemical liquid according to an embodiment of the present
invention; and

FIG. 5 1s a flowchart illustrating a process of judging
whether the leakage of chemical liquid has occurred 1n a
method of sensing the leakage of the chemical liquid as 1llus-

trated in FIG. 4.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Hereinatter, preferred embodiments of the present inven-
tion will be described in detail with reference to the accom-
panying drawings. The aspects and features of the present
invention and methods for achieving the aspects and features
will be apparent by referring to the embodiments to be
described 1n detail with reference to the accompanying draw-
ings. However, the present invention 1s not limited to the
embodiments disclosed hereinaiter, but can be implemented
in diverse forms. The matters defined 1n the description, such
as the detailed construction and elements, are nothing but
specific details provided to assist those of ordinary skill in the
art in a comprehensive understanding of the invention, and the
present 1mvention 1s only defined within the scope of the
appended claims. In the entire description of the present
invention, the same drawing reference numerals are used for
the same elements across various figures.

Hereinatter, with reference to accompanying drawings, an
apparatus and method of sensing leakage of chemical liquid
according to embodiments of the present invention will be
described 1n detail.

FIG. 1 1s a perspective view schematically illustrating a
typical apparatus for coating chemaical liquid for manufactur-
ing a flat panel device.

Although diverse kinds of semiconductor manufacturing
equipment have been used, an apparatus for coating chemaical
liquid for manufacturing a flat panel device will now be
described as an example.

As 1llustrated 1n FI1G. 1, the chemical liquid coating appa-
ratus 1 for coating chemical liquid for manufacturing a flat
panel display includes a slit nozzle 20 coating the chemical
liquid on a substrate 10, and a chemical liquid supply unit 30
supplying the chemical liquid to the slit nozzle 20.

Here, the chemical liquid supply unit 30 includes a chemi-
cal liquid storage unit 31 keeping and supplying the chemical
liquad, a pipe 32 connected to the chemical liquid storage unit
31 to transfer the chemical liquid, a valve 33 adjusting an
amount of supply of the chemical liquid, a flow meter 34
measuring the amount of supply of the chemical liquid, and
chemical liquid supply lines 35 connected between the slit
nozzle 20 and the pipe 32 to supply the chemical liquid to the
slit nozzle 20.

The chemical liquid storage unit 31 stores therein the
chemical liquid to be coated on the surface of the substrate 10,
for example, a developer (e.g., 2.38% TMAH solution).
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The pipe 32 serves to transfer the chemical liquid, and 1s
provided with the valve 33 for adjusting the amount of supply
of the chemical liquid. The pipe 32 1s connected to the slit
nozzle 20 through the chemical liquid supply lines 35, and
uniformly supplies the chemical liquid to the whole slit
nozzle 20 through the chemical liquid supply lines 35.

The valve 33 fixedly sets the tflow rate of the chemical
liguid being sprayed in order to adjust the amount of supply of
the chemical liquid. Preterably, a solenoid valve may be used
to adjust the amount of supply of the chemical liquid.

The tflow meter 34 serves to measure the amount of supply
of the chemical liquid, and may be installed on the pipe 32.

The chemical liquid supply lines 35 may be formed of
perfluoroalkoxy (PFA) tube, and in order to rapidly and uni-
formly supply the chemical liquid from the pipe 32 to the slit
nozzle 20, a plurality of chemical liquid supply lines may be
provided. In order to make bubbles generated 1nside the pipe
32 rise toward the pipe 32 without remaining in the slitnozzle
20, the chemical liquid supply line 35, as illustrated 1n FI1G. 1,
1s lengthened 1n *“ > shape so that a space required for the
bubbles to rise upward can be secured.

In a semiconductor manufacturing process or a flat panel
display manufacturing process, the slit nozzle 20 1s used 1n a
slit type coating apparatus which umiformly coats the chemi-
cal liquid on the surface of the substrate 10 through the nozzle
longitudinally formed 1n a width direction of the substrate 10.
The chemical liquid coating apparatus 1, in order to uni-
formly coat the chemical liquid on the surface of the substrate
10, 1s provided with one or more slit nozzles 20 having dii-
ferent flow rates of chemical liquid. In order to uniformly
spray the chemical liquid on the substrate 10, the slit nozzle
20 or the substrate 10 1s moved during the coating process.

FIG. 2 1s a block diagram illustrating the configuration of
an apparatus for sensing leakage of chemical liquid according
to an embodiment of the present invention.

The apparatus for sensing leakage of chemical liquid
according to an embodiment of the present invention includes
a sensing unit 100, a process control unit 200, and an equip-
ment control unit 300.

The sensing unit 100 serves to measure the flow rate of the
chemical liquid being supplied to a process chamber. Prefer-
ably, the sensing unit 100 measures 1n real time the amount of
supply of the chemical liquid per unit time using a flow meter.
The flow meter 1s a meter for measuring the flow rate of gas or
liquid, and may be installed on the chemical liquid supply unit
30 supplying the chemical liquid to the slit nozzle 20, for
example, on the pipe 32, as illustrated in FIG. 1.

On the other hand, the sensing unit 100 may include an
analog-to-digital (A/D) converter converting analog data of
the tlow rate of the chemical liquid measured by the flow
meter 1into digital data, and a commumications (comm) port
controlling the flow meter. The A/D converter and the com-
munications port can transmit/receive flow rate data through
RS-232 type communications.

The process control unit 200 serves to judge whether the
leakage of the chemical liquid has occurred using the flow
rate of the chemical liquid measured by the sensing unit 100,
and generate a control signal.

In order to judge whether the leakage of the chemical liquid
has occurred, the process control unit 200 confirms the fol-
lowings.

First, the process control unit 200 judges whether the
chemical liquid 1s normally dispensed. The normal dispens-
ing of chemical liquid refers to the dispensing of chemical
liquid through the slit nozzle 20 1n order to perform the
coating process. That 1s, 1n the case of dispensing the chemi-
cal liquid on the substrate 10, the process control unit 200
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judges that the leakage of the chemical liquid has not
occurred. In this case, the amount of supply of the chemical
liquid required for the dispensing of chemical liquid 1s pre-
determined, and whether the leakage of the chemical liquid
has occurred 1s judged by measuring the flow rate of the
chemical liquid being actually supplied. Also, as an example
of the normal dispensing of the chemical liquid, a dummy
dispense of chemical liquid may be performed for the purpose
of experimentally operating the chemical liquid coating appa-
ratus 1 before or after the proceeding of the process.

Then, the process control umt 200 judges whether a set
delay time has elapsed after the dispensing of the chemical
liquad. It the set delay time has elapsed after the dispensing of
the chemical liquid, the process control unit 200 judges that
the leakage of the chemical liquid has occurred.

Also, the process control unit 200 judges whether the tlow
rate of the chemical liqud exceeds an 1nitial set value. In
order to judge the leakage of the chemaical liquid, the in1tial set
value that corresponds to the normal flow rate of the chemaical
liquid 1s designated. I1 the actually measured flow rate of the
chemical liquid exceeds the initial set value, the process con-
trol unit 200 judges that the leakage of the chemical liquid has
occurred.

The order of judgment of the chemical liquid leakage 1s not
fixed, but may be changed by the existing state of things.

On the other hand, 11 the leakage of the chemical liquid has
occurred, the process control unit 200 judges whether the
leakage of the chemical liquid has occurred 1n a state that the
process 1s performed.

Conventionally, 1n the case of sensing the leakage of the
chemical liqud using the flow meter, the leakage can be
detected only 1n a standby step before the whole process 1s
performed. Accordingly, during the proceeding of the process
or 1n a state that the dispensing of the chemical liquid is
interrupted, the leakage of the chemical liquid cannot be
sensed.

However, according to the apparatus for sensing the leak-
age of the chemical liquid according to an embodiment of the
present ivention, the leakage of the chemical liquid can be
sensed using the tflow meter not only 1n a standby step but also
during the proceeding of the process, and thus a loss of a
substrate and the inferiority of a process due to leakage of
chemical liquid are prevented with the process elliciency
improved. Also, even a small amount of leakage can be sensed
without any additional sensor, and thus the manufacturing
cost can be reduced.

After the judgment of the leakage of the chemical liquid,
the process control unit 200 generates a corresponding con-
trol signal. Preferably, the process control unit 200 generates
a control signal 1n the form of interlock information, depend-
ing on whether the leakage of the chemical liquid has
occurred. The process control unit 200 transmits the gener-
ated control signal to the equipment control unit 300.

Preferably, the process control unit 200 uses a process
module control (PMC).

The equipment control unit 300 recerves the control signal
generated from the process control unit 200, and controls the
operation of the equipment. Preferably, the equipment control
unit 300 informs the user of the control signal 1n the form of
an alarm, and 1f the leakage of the chemical liquid has
occurred, 1t stops the proceeding of the process of the equip-
ment. That 1s, 11 the leakage of the chemical liquid has
occurred, the equipment control unit 300 informs the user of
the interlock information generated from the process control
unit 200 1n the form of an alarm through a monitoring unit or
a display umit. Also, since the equipment control unit 300
stops the proceeding of the process of the equipment, a loss of
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the substrate and the inferiority of the process due to the
leakage of the chemical liquid are prevented.

Preferably, the equipment control unit 300 uses a cluster
tool controller (CTC).

FIG. 3 1s a view explaining the judgment of the leakage of
the chemical liquid during the proceeding of the process

using the apparatus for sensing the leakage of the chemical
liquid as 1illustrated 1n FIG. 2.

In FIG. 3, the whole process, 1n which the chemical liquid
coating apparatus 1 performs a coating process with respect
to one substrate 10, 1s schematically illustrated. Here, it 1s
exemplified that the coating process 1s performed by dispens-
ing two kinds of chemical liquids, 1.e., chemical liquid A and
chemical liquid B.

A process standby step S401 1s a step belfore the whole
process 1s performed, and particularly means a step before
starting the coating process or after completion of the coating
process. In the process standby step S401, the chemical liquad
may be dispensed for the purpose of experimentally operating
and testing the chemical liquid coating apparatus 1. In this
case, the amount of supply of the chemical liquid required for
the dispensing of the chemical liquid 1s predetermined, and
whether the leakage of the chemical liquid has occurred 1s
judged by measuring the flow rate of the chemical liquid
being actually supplied.

Dispensing chemical liquid A S402 corresponds to per-
forming a coating process by dispensing chemical liquid A on
the substrate 10. In S402, a supply unit supplies chemical
liguuid A by opeming the valve. In the same manner as
described above, the amount of supply of the chemical liquid
required for the dispensing of the chemical liquid A 1s prede-
termined, and whether the leakage of the chemical liguid A
has occurred 1s judged by measuring the tflow rate of the
chemical liquid A being actually supplied. At this time,
whether the leakage of chemical liquid B, which has not been
dispensed, has occurred is also judged.

Delay S403 means a time period before chemical liquid B
1s dispensed after completion of dispensing of chemical lig-
uid A. At this time, 1n order to interrupt the dispensing of
chemical liquid A, the supply unit supplying chemical liquid
A closes the valve, and just after the closing of the valve, 1t 1s
judged whether chemical liquid A has leaked.

Dispensing chemical liquid B S404 corresponds to per-
forming a coating process by dispensing chemical liquid B. In
S404, a supply unit supplying chemical liquid B measures
whether chemical liquid B has leaked by measuring the tflow
rate ol chemical liquid B, and also judges whether the chemai-
cal liquad A, which has not been dispensed, has leaked.

As described above, the leakage of chemical liquid 1is
sensed 1n real time 1n the whole coating process, and thus a
loss of the substrate and the inferiority of the process due to
the leakage of the chemical liquid are prevented.

Hereinatter, a method of sensing the leakage of the chemi-
cal liquid using the apparatus for sensing the leakage of the
chemical liquid according to an embodiment of the present
invention will be described.

FIG. 4 1s a flowchart illustrating a method of sensing the
leakage of the chemical liquid using the apparatus for sensing
the leakage of the chemical liquid according to an embodi-
ment of the present invention.

First, the sensing unit 100 measures the flow rate of the
chemical liquid being supplied from the chemical liquid sup-
ply unit 30 to the process chamber S501. Then, the process
control unit 200 judges whether the leakage of chemical
current has occurred using the measured tflow rate of the

chemical liquid S502.
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On the other hand, 1n order to finally judge the leakage of
the chemical liquid, a value predetermined by a user may be
used. That 1s, if the leakage of the chemical liquid has
occurred, the process control unit 200 i1ncreases a counter
value stored therein S503, and it the counter value exceeds the
value predetermined by the user S505, 1t finally judges that
the leakage of the chemical liquid has occurred. By contrast,
il the process control unit 200 judges that the leakage of the
chemical liquid has not occurred, it initializes the counter
value by resetting the counter value S504. For example, 1 the
value predetermined by the user 1s “3”, the process control
unit 200 finally judges that the leakage of the chemical liquid
has occurred when the number of times the process control
unit 200 judges the leakage of the chemical liquid becomes
“37,

If the process control unit 200 finally judges that the leak-
age of the chemical liquid has occurred, 1t may further judge
whether the leakage of the chemical liquid has occurred 1n a
state that a coating process 1s performed S3506. If the leakage
of the chemical liquid has occurred 1n a state that the coating
process 1s performed, the process control unit 200 generates
and transmits interlock information to the equipment control
unit 300 to inform the user of a valve close 1n the form of an
alarm S507, and stops the process of the equipment S509. By
contrast, 11 the leakage of the chemical liquid has occurred 1n
a state that the coating process 1s not performed, the equip-
ment control umt 300 informs the user of the valve close
S508.

FIG. 5 1s a flowchart illustrating a process of judging
whether the leakage of the chemical liquid has occurred 1n the
method of sensing the leakage of the chemical liquid as 1llus-
trated 1n FIG. 4.

In order to judge whether the leakage of the chemical liquid
has occurred (See S502 1n FIG. 4), the process control unit
200 judges whether the chemical liquid 1s normally dispensed
S601 to S604. That 1s, the process control unit 200 judges that
the leakage of the chemical liquid has not occurred in the case
of dispensing the chemical liquid 1n order to perform the
coating process S601, 1n the case of the dummy dispense
dispensing the chemical liquid for test 1n the process standby
step S602, 1n the case of an auto dispense S603, and 1n the case
ol a pre-dispense, respectively.

Then, the process control unit 200 judges whether the set
delay time has elapsed S605 after the dispensing of the chemi-
cal liqud, and 11 the set delay time has elapsed, 1t judges that
the leakage of the chemical liquid has occurred.

Also, the process control unit 200 judges whether the flow
rate of the chemical liquid exceeds the initial set value S606,
and 11 the actually measured flow rate of the chemical liqud
exceeds the 1nitial set value, 1t judges that the leakage of the
chemical liquid has occurred.

As described above, the apparatus and method of sensing
leakage of chemical liquid according to the present invention
has one or more of the following effects.

First, the leakage of the chemical liquid can be sensed
using the flow meter not only 1n the standby step but also
during the proceeding of the process, and thus a loss of the
substrate and the inferiority of the process due to the leakage
of the chemical liquid are prevented with the process eifi-
ciency improved.

Second, even a small amount of leakage can be sensed
without any additional sensor, and thus the manufacturing
cost can be reduced.

In the embodiment of the present invention, the chemaical
liquid coating apparatus has been described as an example.
However, the present mvention can be applied not only to
diverse kinds of semiconductor manufacturing equipment
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dispensing or spraying the chemical liquid but also to the
sensing of the leakage of diverse kinds of fluids including the
chemical liquid for process.

In the embodiment of the present invention, the substrate
10, which 1s for manufacturing of the flat panel display (FPD),
1s composed of a rectangular tlat substrate, and the flat panel
display may be a liquid crystal display (LCD), a plasma
display panel (PDP), a vacuum fluorescent display (VFD), a
field emission display (FED), or an electro luminescence
display. Also, the substrate 10 may be a watfer used to manu-
facture a semiconductor chip.

Although preferred embodiments of the present invention
have been described for 1llustrative purposes, those skilled in
the art will appreciate that various modifications, additions
and substitutions are possible, without departing from the
scope and spirit of the invention as disclosed 1n the accom-
panying claims.

What 1s claimed 1s:

1. An apparatus for sensing leakage of chemical liquid,
comprising;

a sensing unit measuring a flow rate of chemical liquid

being supplied to a process chamber;

a process control unit judging whether leakage of the
chemical liquid has occurred using the measured flow
rate of the chemical liquid and generating a control
signal, wherein the process control unit judges whether
the chemical liquid has been normally dispensed,
whether a set delay time has elapsed after dispensing of
the chemical liquid, and whether a flow rate of the
chemical liquid exceeds an 1nitial set value; and

an equipment control unit recerving an iput of the control
signal and controlling an operation of equipment.

2. The apparatus of claim 1, wherein the sensing unit mea-
sures 1n real time an amount of supply of the chemical liquad
per unit time using a flow meter.

3. The apparatus of claim 2, wherein the flow meter 1s
installed 1n a supply unit of the chemical liquid.

4. The apparatus of claim 1, wherein the process control
unit judges whether the leakage of the chemical liquid has
occurred 1n a state that a process 1s performed.

5. The apparatus of claim 1, wherein the process control
umt generates the control signal in the form of interlock
information, depending on whether the leakage of the chemi-
cal liquid has occurred.

6. The apparatus of claim 1, wherein the process control
unit uses process module control.

7. The apparatus of claim 1, wherein the equipment control
unit informs a user of the control signal 1n the form of an
alarm, and stops the proceeding of a process of the equipment
if the leakage of the chemaical liquid has occurred.

8. The apparatus of claim 1, wherein the equipment control
unit uses a cluster tool controller.

9. A method of sensing leakage of chemical liquid, com-
prising;:

measuring a flow rate of chemical liquid being supplied to
a process chamber;

judging whether leakage of the chemical liquid has
occurred using the measured tlow rate of the chemical

liquid, comprising;:

judging whether the chemical liquid has been normally
dispensed;

judging whether a set delay time has elapsed after dispens-
ing of the chemical liquid; and

judging whether a flow rate of the chemical liquid
exceeds an 1nitial set value;

generating a control signal depending on whether the leak-
age of the chemical liquid has occurred; and
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receiving an iput of the control signal and controlling an

operation of equipment.

10. The method of claim 9, wherein the measuring com-
prises measuring in real time an amount of supply of the
chemical liquid per unit time using a flow meter.

11. The method of claim 10, wherein the flow meter 1s
installed 1n a supply umit of the chemical liquid.

12. The method of claim 9, wherein the judging further
comprises judging whether the leakage of the chemical liquid
has occurred 1n a state that a process 1s performed.

13. The method of claim 9, wherein the generating com-
prises generating the control signal in the form of interlock

10

information, depending on whether the leakage of the chemi-
cal liquid has occurred.

14. The method of claim 9, wherein the judging uses pro-
cess module control.

15. The method of claim 9, wherein the controlling com-
prises informing a user of the control signal 1n the form of an
alarm, and stopping the proceeding of a process of the equip-
ment 11 the leakage of the chemical liquid has occurred.

16. The method of claim 9, wherein the controlling uses a

10 cluster tool controller.
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